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supports the CS-ER model. Taken together, the evidence on whether CS-ER associations can be the basis for EC effects, is mixed.
For CS-ER links to be learned, it should be important that the US actually triggers an evaluative response during the learning trials. It is unclear whether this is always the case.
Some researchers assume that valent stimuli automatically trigger at least an internal evaluation or evaluative response (e.g., Bargh, Chaiken, Raymond, & Hymes, 1996; Martin & Levey, 1978; Murphy & Zajonc, 1993; Zajonc, 1980) . Recent evidence, however, showed that even implicit evaluative responses are not unconditional but depend on an evaluation goal (Spruyt, De Houwer, Hermans, & Eelen, 2007; Spruyt, De Houwer, & Hermans, 2009 ).
Whether and to what degree the US in an evaluative conditioning procedure elicits evaluative responses could therefore depend (1) on whether there is a goal to evaluate, but (2) also on the type of stimulus. Possibly, the stimuli used by Baeyens et al. (1998) -good and bad tastesare stimuli that are likely to trigger evaluative responses (Berridge, 2000) ; more likely perhaps than pictures -as used by Baeyens et al. (1992) and Walther et al. (2009) .The use of stimuli that are more likely to trigger evaluative responses might explain why EC effects are found to be based on CS-ER links in this study, but not in the other studies. The more general conclusion of this would be that CS-ER based EC effects can be found if USs trigger evaluative responses during the learning phase.
If EC effects are found that are due to the mental linking of the evaluative response with the CS, it should be possible to observe also effects that are based on pairing the CS with only the evaluative response and no other stimulus. If a person is for example confronted with a piece of music, a person, or a present that seems genuinely neutral or even negative to him or her, he or she might nevertheless express liking. This pretended expression might influence the actual liking of the person or the object. Although such an effect would not be due to pairing a stimulus with another stimulus and is therefore beyond what is typically considered
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as an EC effect (De Houwer, 2007) , it seems to be relevant for understanding the processes that can underlie EC on the one hand, and the development of likes and dislikes in everyday life on the other.
In the following experiments we tested whether CS-ER contingencies can lead to an evaluative change in the CS. We tested this both in an EC paradigm in which participants see the pairings of neutral and valent stimuli and are explicitly asked to give evaluative responses during the learning phase and in an experiment in which the CS is paired only with evaluative responses. Thus two different strategies were applied to exclude the possibility that resulting EC effects are based on CS-US associations. In Experiment 1, CSs were paired with valent USs and participants were asked to evaluate the stimulus pairs during the conditioning trials.
We tested whether EC effects in this experiment were based on CS-ER or on CS-US associations with a US revaluation procedure, as described above. In Experiment 2, a further US revaluation study, we tested whether evidence for CS-ER associations is found if the conditioning procedure does not involve open evaluative responses. In Experiment 3 we tested whether the valence of a stimulus can be changed by pairing it with an evaluative response only. CSs in this study were therefore not paired with USs, but with enforced evaluative responses only.
Across experiments, we used implicit measures only or in addition to explicit ratings to reduce the possibility of demand effects. We used two different implicit measures (affective priming, affective misattribution procedure) to reduce the risk of interpretations based on possible artifacts of a particular procedure and to increase the generalizability of the results. Both measures are suitable for the valence measurement of single stimuli that underwent an EC procedure and have been used in EC studies before (affective priming: Fazio et al. (1986) ; for an application to EC research see, e.g. Hermans, Vansteenwegen, Crombez, Baeyens, & Eelen (2002) ; affective misattribution procedure: Payne, Cheng,
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Govorun, & Stewart (2005) ; for an application to EC research see, e.g. Prestwich, Perugini, Hurling, & Richetin (2010) . The popular implicit association test (IAT; Greenwald, McGhee, & Schwartz, 1998) is not ideal for this purpose as its construction requires stimulus categories and captures the valence of these categories instead of only the valence of individual stimuli (Gast & Rothermund, 2010) .
Experiment 1
In Experiment 1, we tested whether a valence change that is due to a CS-ER link can be found in an EC procedure that assures that evaluative responses are given during the conditioning phase by explicitly asking participants to give evaluative responses. To be able to test CS-US vs. CS-ER links, Experiment 1 comprised a US revaluation procedure. Except for the evaluative task in the conditioning phase, the experiment was modelled closely after Walther and colleagues (2009). In their study, the authors had found evidence for CS-US learning.
In the conditioning trials of Experiment 1, neutral CSs were paired with valent USs.
Participants were asked to indicate on each trial whether their impression of the CS-US pair is rather positive or rather negative. Such a procedure leads to strong EC effects (Gast & Rothermund, in press) . After the conditioning phase, half of the USs underwent a revaluation procedure. The CS-ER model predicts no influence of US revaluation on CS valence (and EC effects also for CSs paired with USs that are revalued after the conditioning phase); the CS-US model on the other hand predicts an influence of US revaluation on CS valence (and an EC effect only for CSs paired with USs that were not revalued). Valence was assessed explicitly (rating) and implicitly with an affective priming procedure (Fazio et al., 1986 ). In the trials of an affective priming procedure, a valent prime is presented shortly before a valent target that is categorized by the participant according to its valence. Responses are faster if the target is preceded by an evaluatively congruent prime (positive prime -positive target or EC Effects Based on CS-ER Learning 10 negative prime -negative target) than if it is preceded by an evaluatively incongruent prime (positive prime -negative target or negative prime -positive target). Therefore the affective priming procedure can be used as an implicit measure of CS valence if the CSs are used as primes in combination with evaluatively polarized targets. Evaluative conditioning can be inferred if positive CSs speed up responses to positive targets compared to responses to negative targets -relative to the pattern found for negative CSs and positive and negative targets.
Method Participants
Fifty students of different faculties of the University of Jena participated and were paid 2 Euro. Data from two participants had to be excluded from the analyses, one due to an extremely high error rate (> 50%) in the affective priming task; the other due to an erroneous labelling of the response keys. Of the remaining participants, 28 were female. Ages ranged from 18 to 36 years (M = 22.1, SD = 3.8).
Material
CSs and USs were portraits taken from the data base of Minear and Park (2004) whether they had a more positive or more negative impression of them. In each trial, one US and one CS were presented. Each CS-US pair was presented eight times. Thus, the conditioning phase consisted of 64 trials, which appeared in random order. Each trial started with the simultaneous presentation of the CS and the US next to each other. Participants had time to press one of two marked keys ("X" or "M") during the first 2700 ms of the presentation. For half of the participants "X" indicated positive; for the other half it indicated negative. After 2700 ms either the word "positiv" ("positive")or the word "negativ" ("negative") appeared below the pictures, depending on the decision of the participant, or "keine Reaktion" ("no reaction") if the participant had failed to respond. The pictures and the word remained on the screen for 1000 ms. Following an inter-trial interval of 4000 ms, the next trial started. Participants responded according to the valence of the US picture in 85.1 % of all conditioning trials.
US revaluation.
Participants were instructed to imagine that after a few weeks of working in the company they had already had time to get acquainted with the colleagues.
Some of the information they received earlier turned out to be true, while other information turned out not to be reliable. It was announced that they would receive additional information about some of the colleagues. They were asked to form impressions about them, and to indicate for each colleague whether the impression was positive, negative, or neutral at the given moment of presentation. The US-revaluation phase consisted of 24 trials in which each of the eight USs was presented with three new positive or negative statements. Half of the USs were always combined with statements that corresponded in valence with the statements from the impression formation phase (congruent revaluation) and half of the USs were always combined with statements of opposite valence (incongruent revaluation). Each trial started with the presentation of the US and the statement for 6000 ms during which participants could indicate their impression by pressing one of the keys "X", "G", or "M" ("G" indicated neutral, EC Effects Based on CS-ER Learning 13 "X" and "M" indicated positive and negative, respectively, or vice versa for the same halves of participants as in the conditioning task). Then, "positive", "negative", "neutral", or "no response", depending on the participant's response was written below the US and the statement for 1000 ms. After an inter-trial interval of 1000 ms, the next trial started.
Affective Priming. In the affective priming phase, CSs and USs were used as primes and positive and negative words as targets. Participants were told that they would see words, preceded by rapidly appearing and disappearing pictures. They were instructed to decide as fast and correctly as possible whether the word was positive or negative, and press the right key ("M") for positive and the left key ("X") for negative words. The primes (CSs and USs)
were not further mentioned in the instructions. Please note that for half of the participants the allocation of evaluative responses to keys in the affective priming phase was identical to the (counterbalanced) allocation of evaluative responses to keys in the previous learning phases, while it was reversed for the other half. This is important as a consistent relation between a stimulus and a keypress might cause facilitation in the affective priming phase independent from the evaluative learning. Likewise a reversed relation might cause interference.
Counterbalancing key allocation in the learning phases allows us to estimate evaluative learning across conditions of response key consistency.
Each trial started with the presentation of a prime for 200 ms. Immediately after the offset of the prime, the target appeared on the screen (SOA 200 ms) and remained there until the participant responded. After an inter-trial interval of 1000 ms, the next trial started.
In the main block of the affective priming procedure, the eight CS pictures and the eight US pictures were used as primes, in addition to four neutrally evaluated portraits that had not been shown before, and which were used in baseline trials. Each of these pictures was randomly combined with three positive and three negative targets, summing up to 120 trials, which were presented in random order. These were preceded by 12 practice trials and four EC Effects Based on CS-ER Learning 14 warm-up trials in which the same targets but different prime pictures were used. Only during the practice trials, feedback on erroneous responses was given.
Ratings. Participants were asked to rate the likeability of the persons depicted on the CS and US pictures. They were instructed to give a subjective impression, but nevertheless to use the whole scale and to try to be as exact as possible. The pictures appeared one by one, with a response scale consisting of 19 green squares below them. The endpoints were labelled "positive" and "negative"; the middle square was labelled "neutral". Participants could rate the likeability of a portrait by clicking on one of the squares. Thus, ratings could vary between -9 and +9 (the numbers were not indicated on the scale). Participants rated first the CSs and then the USs. Within these categories the order was randomized.
Design
The experiment consisted of a 2 (original US valence: positive, negative) × 2 (congruency of US revaluation: congruent, incongruent) within-subjects design. Other factors (the assignment of CS pictures to the conditions US valence and revaluation, the assignment of US pictures to the revaluation condition, and the assignment of keys to labels in the conditioning and the US revaluation task) were counterbalanced across participants.
Results
All analyses are based on 2 (original US valence: positive, negative) by 2 (congruency of US revaluation: congruent, incongruent) repeated-measurement ANOVAs. These analyses were performed for both the affective priming task and for the explicit ratings. For both measures, results on the USs and the CSs are reported.
Affective Priming
Incorrect responses (6.3 %) as well as outliers (5.8 %) were removed before RT analyses of the affective priming data. Reaction times were treated as outliers if they were below 250 ms, more than 1.5 interquartile ranges above the third quartile of individual 
Ratings
For each participant, we calculated mean ratings of the two USs and two CSs in the four conditions: (1) originally positive, congruent revaluation, (2) originally positive, incongruent revaluation, (3) originally negative, congruent revaluation, (4) originally negative, incongruent revaluation. Mean ratings and SDs for these conditions can be found in In line with a CS-ER learning hypothesis, this indicates that in this experiment also CS valence measured with ratings depended on the US valence during the conditioning phase and not on US valence after revaluation. EC effects based on ratings (rating CS pos minus rating CS neg ) for the conditions congruent and incongruent US revaluation can be seen in Figure 2 , left side.
Discussion
Experiment 1 was designed to test whether EC effects found after a conditioning procedure with CS-US pairings that the participants had to evaluate, are based on a CS-ER link rather than a CS-US link. In line with our hypothesis, the EC effect found in this experiment did not interact with US revaluation condition. Only US valence during the pairing but not US valence after US revaluation was relevant. EC effects were also significant EC Effects Based on CS-ER Learning 18 when the incongruent US revaluation condition was analysed separately. These results were found both on an implicit and on an explicit measure. We thus can conclude that if evaluative responses on CS-US pairs are given during the conditioning phase, resulting EC effects are based on CS-ER associations and not on CS-US associations.
To exclude alternative interpretations, it is important to control whether US valence was successfully changed. This was the case as shown by the implicit and the explicit assessment of US valence. Incongruently revalued US valence, however, looked somewhat different on the implicit and on the explicit measure. On the implicit measure, the original US valence was completely removed. If anything, formerly positive USs were evaluated more negatively than formerly negative USs. For the implicit data, we can therefore safely conclude that an EC effect in the incongruent condition was found although the USs did not have the original valence anymore. On the explicit measure, however, positive USs were still rated more positively than negative USs after incongruent revaluation, although far less so than after congruent revaluation.
To rule out the possibility that the EC effect in the incongruent revaluation condition was due to a less than perfect revaluation of the USs that leaves USs with residual valence, we performed an additional analysis that was based on only those 25 % of the participants who showed the most negative difference regarding the incongruently revalued USs. For this subsample, any difference in explicit US evaluation was completely eliminated after revaluation (US pos -US neg : M = -1.6, SD = 2.0). In line with the predictions of the CS-ER association model, we also found an EC effect on the CS ratings in the incongruent revaluation condition in this subsample of participants, t(11) = 2.69, p < .05, d = 0.78. This shows that also for the explicit data, an EC effect is found in the incongruent revaluation condition that cannot be explained by an association of CSs with USs of residual valence.
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Taken together, Experiment 1 shows that EC effects obtained after CS-US pairings with an evaluation task can be immune to US-revaluation. This suggests that these effects are based on a CS-ER link.
Experiment 2
Experiment 2 was a replication of Experiment 1 without the evaluative responses during the conditioning phase and thus a replication of earlier US revaluation experiments (Baeyens et al., 1992; Walther et al., 2009) . With this experiment, we wanted to investigate whether eliminating overt evaluative responses produces CS-US-rather than CS-ER-based EC effects. If this is the case, the CS-ER links for which we found evidence in Experiment 1 can be more clearly attributed to the responses that had to be given during the conditioning phase of Experiment 1.
Participants
Fifty-three students of different faculties of the University of Jena participated and were paid 2 Euro. Data from one participant had to be excluded from the analyses due to an extremely high error rate (> 50%) in the affective priming task. Twenty-five of the remaining participants were female. Ages ranged from 20 to 43 years (M = 25.1, SD = 4.4).
Material and Procedure
Material and Procedure were identical to Experiment 1, with the difference that the participants did not have the task to evaluate the CS-US pairs during the conditioning phase.
Even for this phase, instructions were kept as similar to those of Experiment 1 as possible. In particular, participants were asked to form an impression about the presented colleagues but they were not asked to indicate whether their impression was positive or negative.
Results
All analyses were based on 2 (original US valence: positive, negative) by 2 (congruency of US revaluation: congruent, incongruent) repeated-measurement ANOVAs.
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These analyses were performed for both the affective priming task and for the explicit ratings.
For both measures, results on USs and CSs are reported.
Affective Priming
Incorrect responses (3.6 %) as well as outliers (5.7 %) were removed before RT analyses of the affective priming data. The same outlier criteria were used as in Experiment 1.
The overall cut-off value was 1111 ms. Evaluative scores were calculated as in Experiment 1, separately for USs and CSs in all four conditions. The means and SDs of these scores can be found in Table 1 . 
Ratings
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As in Experiment 1, we calculated mean ratings of the two USs and two CSs for each participant in the four conditions. Based on these rating scores, a 2 (original US valence: positive, negative) x 2 (congruency of US revaluation: congruent, incongruent) ANOVA with repeated measures was calculated. Mean ratings and SDs for these conditions can be found in Table 2 . 09. An analysis of the simple main effects revealed a significant EC effect in the congruent revaluation condition, t(51) = 3.03, p < .01, d = 0.42, but not in the incongruent revaluation condition, t(51) = 1.01, p = .32, d = 0.14. In line with a CS-US learning hypothesis, this indicates that in this experiment explicitly measured CS valence depended on the US valence during measurement and not during conditioning. EC effects based on the ratings (rating CS pos minus rating CS neg ) for the conditions congruent and incongruent US revaluation can be seen in Figure 2 , right side.
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Discussion
Experiment 2 was designed to test whether EC effects found after a conditioning procedure like the one in Experiment 1 -but without evaluative responses -are based on a CS-US link. The results on the ratings clearly suggest that this is the case: Different from Experiment 1, we found a US-revaluation effect on the CSs. This suggests that in this experiment, the valence of the CSs depended on the valence of the associated USs, which is in line with a CS-US explanation. The CS-ER-based EC effect in Experiment 1 seems therefore to be due to the only difference between the experiments, that is, the evaluative responses that were given in the conditioning phase.
The data from the affective priming procedure do not clearly speak to our research question: None of the basic effects, neither the revaluation of the USs, as measured on the USs, nor the EC effect were found. Possibly the manipulations were too weak to affect the implicit measure. More specifically, the failure to find an EC effect in the affective priming data in Experiment 2 might be attributed to the removal of the evaluative task. As was previously shown by Gast and Rothermund (2011) , the strength of EC effects depends on whether an evaluative mind-set is established during the conditioning phase. Removing the evaluative task might have weakened the evaluative mindset, so that the resulting EC effects might have become too weak to be detected with an implicit measure. The failure to find a revaluation effect on the USs in the implicit data could be explained by dual process assumptions. It has been shown that the reversal of an affective valence proceeds faster on an explicit than on an implicit measure (e.g. Gregg, Seibt, & Banaji, 2006) . This cannot explain, however, why the implicit measure shows a revaluation effect on the USs in Experiment 1 but not in Experiment 2. In the descriptive data analyses, it can be seen that in Experiment 2, possibly due to the lack of the evaluative task, US valence in the congruent conditions was less extreme both on the implicit and on the explicit measure. Because of this, there might
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have been less power to detect a difference to the incongruent revaluation condition in Experiment 2. Whatever the reason for the lack of the basic effects on the implicit measure might be, revaluation effects on the CSs thus cannot be expected, either -irrespective of whether one follows a CS-ER or a CS-US hypothesis.
Taken together, results from Experiment 2 suggest that the EC effects in this experiment were due to CS-US rather than CS-ER learning. As the affective priming data from this experiment could not be interpreted in favour or against any of the models, conclusions from this experiment should be considered with caution.
Taken together Experiments 1 and 2 demonstrate that if evaluative responses are actually given during the learning phase, EC effects can be based on learning a CS-ER link. It seems that in these cases the contingency between the CS and the evaluative response is the most relevant one for the learning effect. This led us to the conclusion that a valence change in a CS should also be found if the CS is paired with an evaluative response only but not -as is usually the case -with a US which does or does not produce an evaluative response.
Experiment 3
The goal of Experiment 3 was to test whether mere CS-ER contingencies can lead to a valence change in the CSs. CSs were thus paired with enforced evaluative responses (speaking out the word likeable or the word dislikeable) and with no USs. Valence changes in the CSs resulting from this procedure can therefore not be explained with CS-US associations.
To the best of our knowledge, this approach to study CS-US vs. CS-ER associations has not been realized in previous studies, although it follows the general principle that either the stimulus or the response property of the reinforcing event is eliminated (Rescorla & Holland, 1982) . Although an enforced response is not a prototypical response, it seems to be an approximation to an evaluative response that might even trigger sensations and bodily responses that are typical for the according real evaluative response (e.g., Zuckerman,
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Klorman, Larrance, & Spiegel, 1981) . In any case, it seems reasonable to assume that this operationalization is closer to an evaluative response than to an evaluative stimulus and that an evaluative change that might be observed due to this procedure might also show due to the pairing with real evaluative responses. 
Material
The CSs were color portraits taken from the database of Minear and Park (2004) , and cut to depict the face and neck of a person. Pictures used were selected individually (see preconditioning rating below). The set from which they were taken consisted of 44 portraits, the EC Effects Based on CS-ER Learning 25 majority of which was evaluated neutrally in a previous study. About half of the pictures depicted women, the other half men.
The positive and negative CSs were used as primes in the AMP procedure; a grey square of the same size as the CSs was used as baseline prime. Forty-nine Chinese ideographs, which were taken from the website of Keith Payne (Payne, n.d.), were used as targets in the AMP procedure.
Procedure
Participants were tested individually in sound attenuated experimental chambers. They received all instructions from the computer screen. The experiment consisted of three main phases, the pre-conditioning rating, the conditioning phase, and the AMP as a measure of CS valence.
Pre-conditioning rating. Participants were shown portraits and asked to indicate the likeability of the depicted persons. They were encouraged to give their subjective impression but at the same time to be as precise as possible. The 44 portraits were shown in random order one by one on the screen with the response scale described for Experiment 1. The rating phase always started with 5 additional anchor stimuli, portraits of which two had been evaluated positively, two had been evaluated negatively, and one had been evaluated neutrally in a previous study.
The individual pre-ratings were used to select for each participant the 10 pictures that he or she evaluated most neutrally as CSs for the conditioning phase. In a first step, pictures with ratings of 0 were selected. In case less than 10 were available, pictures with ratings of -1 and +1 were selected in a second step, and, if necessary, pictures with ratings of -2 and +2 in a third step. If more than 10 pictures were available in a single step, the selection was randomized. All participants rated at least 10 portraits in the range between -2 and +2. Of the EC Effects Based on CS-ER Learning 26 10 selected pictures, five were randomly assigned to a positive evaluative response condition and five to a negative evaluative response condition for the subsequent conditioning phase.
Conditioning phase. The conditioning phase consisted of four blocks in which only positive evaluative responses were given and four blocks in which only negative evaluative responses were given. The blocks were presented in alternating order. It was counterbalanced across participants whether the starting block was positive or negative. In each block, all five pictures that were assigned to the positive or negative evaluative response condition, respectively, were presented twice as CSs. Within a block, the pictures were shown in random order. Altogether, each CS was presented eight times in the conditioning phase.
Each of the eight blocks started with an instruction slide that informed the participant that he/she would see a number of portraits. At the beginning of each positive evaluative response block, the instruction further explained that the task would be to speak out loudly the word "sympathisch" ("likeable") during the presentation of each face; At the beginning of each negative evaluative response block, it explained that the task would be to speak out the word "unsympathisch" ("dislikeable"). Participants were asked to give these responses as soon as a small grey square appeared on the face. The use of a blocked structure made further cues to indicate which response should be given unnecessary. Avoiding such cues, precludes the alternative explanation that EC effects found with this procedure are due to an association between the CS and the cue.
Each trial started with the presentation of the face slightly above the center of the screen. To focus participants' attention to the stimuli on the screen, they could give their response only after the small (approximately 5 mm by 5 mm) grey square appeared on a random location in the area between the mouth and the forehead of the depicted person. It was randomly determined whether the square appeared after 1000 or 1400 ms. Face and square remained on the screen for 1500 ms during which the participant had time to give his or her EC Effects Based on CS-ER Learning 27 response. After each trial, there was an inter-stimulus interval of 3000 ms during which the experimenter coded whether the participant had responded correctly.
Affective Misattribution procedure. In the AMP procedure, the CSs were used as primes and were presented before Chinese ideographs, which had to be evaluated by the participants. Participants were told that in each trial they would see a portrait and a Chinese ideograph in rapid succession and that their task would be to indicate with a keypress whether they found the ideograph more or less visually pleasant than the average Chinese ideograph.
As recommended by the authors of the AMP (Payne et al., 2005) , participants were instructed to try their best not to let their judgment be biased by the portrait.
Every AMP trial started with the presentation of one of the CSs or a grey square as prime for 75 ms. Then, the screen was blank white for 125 ms. Following this, a randomly chosen Chinese ideograph was shown for 100 ms. After this, a pattern mask, consisting of black and white "visual noise" appeared which remained on the screen until the participant responded, or up to twenty seconds. The participant responded by pressing one of two marked keys (right key, "L", for the response "pleasant"; left key, "D", for the response "unpleasant"). The inter-trial-interval was 800 ms. During one AMP cycle, all five positive CSs, all five negative CSs, and five grey squares were shown in combination with a randomly chosen ideograph. To compromise for the low number of AMP trials, participants completed two AMP cycles. Trials within a block were presented in random order.
Results and Discussion
For the three prime types (CS pos , CS neg , baseline) separately, the ratio of positive responses to all responses was calculated. The ratios were compared using a one-factorial & Dobbins, 2007) . A possible explanation might be that most participants had a general liking for the Chinese ideographs. The interpretation that the effect is entirely due to the negative condition can therefore not be made.
The EC effect found in this experiment cannot be due to a CS-US association because no stimulus except for the CSs and the grey square (which was identical in positive and negative trials) was presented in the conditioning trials. As with the AMP an implicit measure of valence was used, it is unlikely that the found effects are due to demand compliance. This experiment therefore provides further evidence for a genuine valence change due to the learning of a CS-ER link. Furthermore, this experiment suggests that this effect can be generalized to cases in which no US is present and the CSs are paired with evaluative responses only.
General Discussion
Three experiments were reported that suggest that EC effects resulting from a procedure in which evaluative responses are given are primarily based on the formation of CS-ER associations. In Experiment 1, an EC effect resulted from a procedure in which CS-US pairs were presented, which participants had to evaluate. It was demonstrated with a US revaluation procedure that this effect was based on learning a CS-ER link. This result concurs
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with the result obtained by Baeyens and colleagues (1998) with likeable and dislikeable tastes as USs. Experiment 2 was a replication of Experiment 1 without the evaluative responses during the conditioning phase. While the affective priming data from this experiment were inconclusive, the rating data were in line with a CS-US interpretation. This finding concurs with findings from Walther and colleagues (2009) and Baeyens and colleagues (1992) and suggests that the crucial difference between the experiments that do find CS-ER based EC and the experiments that do not, consists in the expression of evaluative responses during the conditioning phase. Although this specific explanation has to be made with caution, this does not question the general conclusion that the EC effect that we found in Experiment 1 was due to CS-ER learning. In Experiment 3 it was shown that the valence of a CS changes also if it is paired only with an evaluative response and with no US.
Taken together, the results suggest that EC effects can be based on CS-ER links if evaluative responses during conditioning are given -as it was the case in Experiments 1 and 3. In these cases, storing the evaluative response might be a particularly adaptive or economical process, as it prepares the immediate activation of an evaluative behaviour when the stimulus occurs again. If no such evaluative responses are given, but stimulus-stimulus contingencies are available, EC effects seem to be rather based on CS-US associations. We thus think that the valence of a neutral stimulus can be changed both by linking it to a valent stimulus or by linking it to an evaluative response. Although more speculative, the absence or presence of evaluative responses might explain why evidence for CS-ER associations was found in previous studies using tastes as stimuli (Baeyens et al., 1998) , but not in those using pictures as stimuli (Baeyens et al., 1992; Walther et al., 2009 ).
The finding that the pairing of a stimulus and an evaluative response can lead to a valence change in the stimulus is of practical and theoretical importance. process that can lead to an evaluative change that differs from the process of mentally linking the neutral stimulus with a valent stimulus, which is usually assumed to underlie EC effects.
The role of CS-ER contingency learning as basis for acquiring a new attitude can be related to a number of findings from learning, cognitive, and social psychology. First, in the domain of classical animal conditioning, CS-US associations are typically assumed to underlie first-order conditioning, while second-order conditioning has repeatedly been shown to be rather based on CS-UR associations (e.g. Holland & Resorla, 1975) . In this sense, the effects reported here seem to be more similar to second-than to first-order classical conditioning. Indeed, EC has been argued to be more similar to second-than to first-order conditioning, mainly because the valence of the stimuli used is typically acquired rather than innate (Baeyens, Eelen, Van den Bergh, & Crombez, 1992) . Arguably, a parallel between the studies reported here and those on second-order classical conditioning is that in both cases the evaluative response is not triggered unconditionally by a US, but rather needs some effort or cognitive capacity to be produced. This could increase the probability that the response is associated to a co-occurring stimulus or it could -due to limited working memory capacityundermine the formation of the competing association on the stimulus-stimulus level (cf.
Holland, 1980). In cognitive psychology, the binding of stimuli and task related responses based on incidental learning constitutes an established finding (Hommel, 1998; Logan, 1988; Rothermund, Wentura, & De Houwer, 2005) . Other findings fit well with our conclusion that EC Effects Based on CS-ER Learning 31 such stimulus-response learning might be relevant for the acquisition of likes and dislikes. In an earlier series of studies we found that EC effects were stronger if the CS-US pairs had to be evaluated during the conditioning phase compared to a condition in which participants had to make other judgments (Gast & Rothermund, in press) . A possible explanation for this result is that only in the condition in which people evaluate stimuli, CS-ER associations are learned (possibly in addition to CS-US associations), which then produce or contribute to the EC effect. Similarly, research on approach and avoidance behaviour suggests that responses play an important role in the acquisition of likes and dislikes (Cacioppo, Priester, & Berntson, 1993; Kawakami, Phills, Steele, & Dovodio, 2007; Woud, Becker, & Rinck, 2008) . For instance, in a study by Woud et al. (2008) , previously neutral faces that were zoomed in with a pulling joystick-movement are evaluated more positively than faces that were zoomed out in a pushing joystick-movement. If one assumes that the joystick-movements are evaluative responses, this result can easily be explained with a CS-ER model of EC.
A terminological point that could be raised about the procedure in Experiment 3 is whether it should be seen as an EC effect. EC was defined as a change in liking due to the pairing of stimuli (De Houwer, 2007) . In Experiment 3, however the CSs were not paired with other stimuli but with an evaluative response. Whether or not such a procedure should be called EC is unclear. As it includes at least two events (the CS and the response) it cannot be a variant of single event learning like habituation or mere exposure. Also the term operant evaluative conditioning (Woud et al., 2008) seems not to fit well to our procedure, because operant conditioning crucially depends on whether the effect of the response is positive or negative and not on whether the response itself is positive or negative. However the procedure might be called, we consider it relevant for EC research because it enabled us to single out a process that might play a role in standard EC procedures but is there confounded with the process of linking the CS with the US.
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Another point that could be raised is that the evaluative responses given by the participants are in some respect also stimuli. After all, they have sensory properties. If a person says "likeable", the person hears him-or herself saying "likeable". It could be argued that the auditory stimulus "likeable" acts as a US that can later be activated by the CS and then triggers an evaluative response. Following this argument, even a valence change in a stimulus that is only paired with an evaluative response might be based on a CS-US link. In The current research shows that the co-occurrence of evaluative responses with stimuli influences the later evaluation of the stimuli and it suggests that this is due to a link that is learned between the stimulus and the evaluative response. Such a process might play a role in evaluative conditioning contexts in which different stimuli co-occur, but also in situations in which the stimulus does not co-occur with another (valent) stimulus, but only with an 
